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VOICE RECOGNITION CONTROL SYSTEM AND 
VOICE RECOGNITION CONTROL METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to a voice 
recognition control system and a voice recognition 
control method adapted for controlling input/output of an 
electronic device by a voice uttered from an operator. 

More particularly, the present invention is 
equipped with a control means which compares an input 
operator's voice with a registered voice recognition 
table and controls the input/output of an electronic 
device in accordance with the result of such comparison, 
wherein the voice recognition table of the electronic 
device is registered upon connection of the electronic 
device to the control means, so that the input/output of 
the electronic device can be controlled through voice 
recognition with regard to each of the voice - recognizable 
electronic devices . 

A variety of electronic devices are currently being 
developed and diffused with the recent technological 
progress. In order to realize simplified and comfortable 
use of such electronic devices, urgent development is now 
in rapid advance to enhance the operability, and the 
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development is expedited with respect to, for example, 
the voice recognition control system and so forth which 
operate electronic devices through voice recognition. The 
voice recognition control system serves to operate a 
desired electronic device in accordance with a voice 
uttered from an operator, and is capable of performing 
more simplified and comfortable operation of the 
electronic device in comparison with the known manual 
operation , 

In executing such control, it is necessary that any 
connected voice-recognizable electronic device be 
recognized by the voice recognition control system so 
that this system can execute exact control through voice 
recognition. For example, an input voice is converted by 
the voice recognition control system into a unique 
control command corresponding to the recognized 
electronic device, and then the control command is 
outputted to the electronic device to control the same. 

An example utilizing such a voice recognition 
control system mentioned above is an automobile voice 
recognition control system. Known electronic devices for 
automobile use include compact disc (CD) player and mini 
disc (MD) player adapted for voice recognition, and also 
car navigation system (car navigator) based on the global 



positioning system. Due to control of such devices 
through voice recognition, it becomes possible, even 
during driving, to achieve easy operation thereof without 
impairing the safety. 

According to the conventional voice recognition 
control system, in an exemplary case where voice - 
recognizable CD players, MD players and car navigators 
are connected to a voice recognition system and such 
electronic devices are to be operated through voice 
recognition, some voice-recognizable CD players, MD 
players and car navigators are registered in advance by 
the voice recognition control system, and a bus 
(communication line) , to which each of the registered CD 
players, MD players and car navigators is connected, is 
determined previously. That is, exclusive recognition is 
performed by the use of an exclusive bus. 

Therefore, by connection of the preregistered CD 
player, MD player and car navigator to an exclusive bus, 
the input/output thereof can be controlled through voice 
recognition . 

However, according to the conventional voice 
recognition control system, each of the entire voice- 
recognizable electronic devices registered previously in 
the voice recognition control system is recognized upon 
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connection thereof to an exclusive bus, whereby control 
is performed through voice recognition. 

Therefore, when any unregistered electronic device 
(e.g., new-model electronic device or one made by some 
other company) adapted for voice recognition has been 
connected, this device fails to be recognized since there 
exists merely the control information for the registered 
electronic devices alone. Consequently, even if the 
electronic devices are those adapted for voice 
recognition, there arise some problems including that the 
procedure for registration is complicated and, as the 
contents of registration are different depending on the 
type of each device, it is impossible to perform proper 
control thereof through voice recognition. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished for the 
purpose of solving the above - described problems with 
improvements in the method of recognizing electronic 
devices connected to the control system. And it is an 
object of the present invention to provide a voice 
recognition control system and a voice recognition 
control method capable of controlling the entire voice- 
recognizable electronic devices through voice recognition. 
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According to one aspect of the present invention, 
there is provided a voice recognition control system 
which controls the input/output of each electronic device 
having a prerecorded voice recognition table where an 
operator's voice is stored in advance as an expected 
value. The control system includes a voice input means 
for inputting the operator's voice, and a control means 
for controlling the input/output of the electronic device 
through recognition of the operator's voice inputted by 
the voice input means. When any unregistered electronic 
device has been connected to the control means, the 
control means registers a voice recognition table 
provided by the electronic device, and when the 
operator's voice has been inputted by the voice input 
means, the control means compares the operator's voice 
with the voice recognition table of the preregistered 
electronic device, and then controls the input/output of 
the electronic device in accordance with the result of 
comparing the operator's voice with the voice recognition 
table. 

In the present invention, upon connection of any 
unregistered electronic device to the control means, the 
voice recognition table of the electronic device is 
registered by the control means, and the operator's voice 
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inputted by the voice input means is recognized by the 
control means. Subsequently the operator's voice is 
compared with the registered voice recognition table by 
the control means, and the input/output of the electronic 
device is controlled in accordance with the result of 
such comparison, so that even when any unregistered 
voice-recognizable electronic device is connected, the 
electronic device can still be operated in response to 
the operator's voice. 

According to another aspect of the present 
invention, there is provided a voice recognition control 
method employed in a voice recognition control system 
which recognizes an operator's voice and controls the 
input/output of each electronic device from a control 
section. The control method includes the steps of 
supplying, to each electronic device, a voice recognition 
table where the operator's voice is stored in advance as 
an expected value, then registering the voice recognition 
table of the electronic device in the control section 
when any unregistered electronic device supplied with the 
voice recognition table has been connected to the control 
section, subsequently, upon input of the operator's voice, 
comparing the operator's voice with the voice recognition 
table of the electronic device registered in the control 
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section, and controlling the input/output of the 
electronic device in accordance with the result of 
comparing the operator's voice with the voice recognition 
table . 

In the voice recognition control method of the 
present invention, when unregistered various electronic 
devices supplied respectively with voice recognition 
tables have been connected to the control section, the 
various voice recognition tables are registered 
respectively in the control section, so that the 
input/output of each electronic device can be controlled 
in response to the operator's voice. 

Thus, the voice recognition control system and 
method are capable of controlling the entire voice- 
recognizable electronic devices through voice recognition. 

The above and other features and advantages of the 
present invention will become apparent from the following 
description which will be given with reference to the 
illustrative accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a structural 
example of a voice recognition control system as an 
embodiment of the present invention; 
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Fig. 2 is a plan view showing a structural example 

of a display panels- 
Fig. 3 is an image diagram illustrating a display 

example of a selection picture P; 

Fig. 4 is an image diagram illustrating a display 

example of a reregistration picture Ql; 

Fig. 5 is an image diagram illustrating a display 

example of a reregistration picture Q2 ; 

Fig. 6 is an image diagram illustrating a display 

example of a reregistration picture Q3 ; 

Fig. 7 is an image diagram illustrating a display 

example of a reregistration picture Q4 ; 

Fig. 8 is an image diagram illustrating a display 

example of a reregistration picture Q5; 

Fig, 9 is a block diagram showing an operation 

example (single connection) of the voice recognition 

control systems- 
Fig. 10 is a block diagram showing another 

operation example (multiple connection) of the voice 

recognition control system; 

Fig. 11 is a flowchart showing a selection example 

(manual input) in a selection processing procedures- 
Fig. 12 is a flowchart showing another selection 

example (voice input) in the selection processing 
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procedure ; 

Fig. 13 is a flowchart showing a reregis tration 
example (manual input) in a reregistration processing 
procedure ; and 

Fig, 14 is a flowchart showing another 
reregistration example (voice input) in the 
reregistration processing procedure . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter an explanation will be given on a 
preferred embodiment which represents a voice recognition 
control system of the present invention. In this 
embodiment, a control means is included for comparing an 
input operator's voice with a registered voice 
recognition table and controlling input/output of an 
electronic device in accordance with the result of such 
comparison. And upon connection of the electronic device 
to the control means, the voice recognition table of the 
electronic device is registered, so that the input/output 
of each of the entire voice - recognizable electronic 
devices can be controlled through voice recognition. It 
is premised here that an MD player is used as an 
unregistered electronic device having a voice recognition 
table . 



Fig. 1 is a block diagram showing a structural 
example of a voice recognition control system 100 as an 
embodiment of the present invention. A voice input unit 
20 serving as a voice input means in Fig. 1 has, although 
not shown, a microphone for inputting a voice, a 
microphone amplifier for amplifying the input voice, and 
an A-D converter for converting the input analog signal 
into a digital signal. The voice input unit 20 first 
inputs a command composed of an operator's voice 
(hereinafter referred to as voice command) , then converts 
the input voice command (voice analog data) into voice 
digital data Vdd (isochronous data) suited for transfer 
of video and audio signals which are transmitted or 
received in the form of a packet of a fixed quantity per 
125 At sec, and outputs the voice digital data Vdd thus 
obtained . 

The voice input unit 20 is connected to a 
communication line such as, for example, an IEEE1394 bus 
10. Various devices are connected to the IEEE1394 bus 10 
to thereby construct a local area network. This IEEE1394 
bus 10 serves as a high-performance serial bus interface 
conforming with the IEEE1394 standard and is adapted to 
be used for transfer of isochronous data and so forth. To 
the IEEE1394 bus 10, there is connected an unregistered 
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MD player 200 having a voice recognition table ITm where 
the voice digital data Vdd, which is obtained by 
digitizing the voice command uttered from an operator, is 
stored as an expected value. This voice recognition table 
ITm has, as an expected value, a voice command "MD" 
indicative of the MD player 200. 

To the IEEE1394 bus 10, there are also connected a 
voice recognition unit 31, a controller 32 and so forth 
which constitute a control means. The voice recognition 
unit 31 registers the voice recognition table ITm of the 
electronic device and inputs, via the IEEE1394 bus 10, 
the voice digital data Vdd outputted from the voice input 
20. When merely one registered voice recognition table is 
existent, the voice recognition unit 31 compares the 
input voice digital data Vdd with the registered voice 
recognition table ITm and then executes a voice 
recognition routine to recognize the voice digital data 
Vdd. 

In this case, if the voice digital data Vdd 
coincides with the expected value in the voice 
recognition table ITm, the voice digital data Vdd is 
converted into voice text data TDm, which is asynchronous 
data, by the use of the compared voice recognition table 
ITm, and subsequently the voice text data TDm is 
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transferred to the controller 32 via the IEEE1394 bus 10. 
The voice text data TDm is used by the controller 32 to 
perform its control action in accordance with the voice 
uttered from the operator. 

When the voice recognition unit 31 has a plurality 
of registered voice recognition tables which are not 
shown here, the voice recognition unit 31 compares the 
input voice digital data Vdd with each of the entire 
registered voice recognition tables and executes the 
voice recognition routine. If the voice digital data Vdd 
coincides with the expected value in a voice recognition 
table ITx for example, the voice digital data Vdd is 
converted into voice text data TDx or the like on the 
basis of the voice recognition table ITx. In case the 
voice recognition unit 31 has a plurality of registered 
voice recognition tables, a detection is made as to 
whether there is any duplicate expected value or not with 
regard to the same voice command (voice digital data Vdd) , 
and the result of such a detection is displayed on a 
display panel 40 or the like connected to the IEEE1394 
bus 10. This display panel 40 will be described later 
with reference to Fig. 2. The voice input unit 20, the 
IEEE1394 bus 10 and the voice recognition unit 31 are not 
limited to those mentioned above, and may be replaced 
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with any other equivalent ones having the same functions. 

The controller 32 consists of a CPU (central 
processing unit) or the like, and recognizes that the MD 
player 200 having a voice recognition table ITm is 
connected to the IEEE1394 bus 10. This recognition of the 
connection is performed by acquiring information relative 
to the node (connected device) through the process of 
three phases, i.e., a bus initialize phase, a tree 
identify phase and a self identify phase. In the bus 
initialize phase, the bus is reset in response to 
switching on the connected node, and the entire 
information relative to the configuration of node 
connection is completely erased. 

In the tree identification, the nodes connected 
individually via a route of the controller 32 are so 
identified as to be handlable as a tree - structure 
connection. And in the self identification, unique self 
node ID are set respectively by notifying the other nodes 
of self ID packets where the self node ID are set in 
order from a leaf node at the end of the tree. Upon 
recognition of connection of the MD player 200, the 
controller 32 gives a transfer permission in response to 
a bus arbitration which is sent from the MD player 200 
for requesting a permission to transfer the self voice 
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recognition table ITm to the voice recognition unit 31. 
In this stage, the arbitration is executed in an 
asynchronous transfer mode (ATM) . 

When the operator's voice command received by the 
voice input unit 20 is a command indicating the name of 
the electronic device to be used, such as "MD" indicative 
of the MD player 2 00, voice text data TDm having the 
content to indicate the MD player 200 is transferred to 
the controller 32 from the voice recognition unit 31 
which has processed the voice command "MD" through voice 
recognition, and then the controller 32 outputs to the 
voice recognition unit 31 a device notice signal Hm 
produced on the basis of the voice text data TDm, This 
device notice signal Hm notifies the voice recognition 
unit 31 to use the voice recognition table ITm of the 
registered MD player 200 in the subsequent process of 
voice recognition . 

When the operator's voice command received by the 
voice input unit 2 0 is a command such as "play" to 
operate the MD player 200, voice text data TDm having the 
content to indicate the "play" mode of the MD player 200 
is transferred to the controller 32 from the voice 
recognition unit 31 which has processed the voice command 
"play" through voice recognition, and then the controller 
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32 outputs to the voice recognition unit 31 a control 
command COm produced on the basis of the voice text data 
TDm. This control command COm serves to control 
input/output of the MD player 200. In this example, the 
command COm controls the MD player 200 to operate in a 
"play" mode . 

It is to be understood here that the controller 32 
is not limited to the above example alone, and it may be 
replaced with any equivalent one having the same function. 
The voice recognition unit 31 is connected solely on the 
IEEE1394 bus, but it may be incorporated in the 
controller 32 or the MD player 200 as well. Further, the 
voice input unit 20 may be connected to the voice 
recognition unit 31, the controller 32 or the MD player 
200 instead of being connected solely on the IEEE1394 bus. 
Although the display panel 40 is connected solely on the 
IEEE1394 bus, it may be connected to the controller 32 or 
the like. 

Fig, 2 is a plan view showing a structural example 
of a display panel 40 in the voice recognition control 
system 100. On a display screen 41 and so forth shown in 
Fig. 2, there are displayed the operation state and 
various information of the system. A plurality of setting 
buttons 42 are provided under the display screen 41, and 
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a decision button 43, a start button 44, a stop button 45, 
a cross button 46, a volume switch 47 and so forth are 
provided on the right of the display screen 41 in this 
order downward. For example, a desired display image can 
be selected by depressing the decision button 43 after 
manipulating, e.g., the cross button 44 to move a cursor, 
which is displayed on the screen, to a desired position. 
The display panel 40 is not limited to this example alone, 
and may be replaced with any equivalent one having the 
same function. 

"Warning" is displayed on the screen 41 if the 
voice recognition unit 31 shown in Fig. 1 has detected 
that duplicate expected values are present with regard to 
the same voice command {voice digital data Vdd) , and 
there is also displayed a selection processing procedure 
for selecting one expected value to be used out of such 
duplicate expected values, or a reregis tration processing 
procedure for reregistering another expected value 
(voice) as a duplicate one. A selection picture P with 
such a selection processing procedure is displayed when 
the voice recognition unit 31 has detected the presence 
of any duplicate expected value in response to input of 
the voice digital data Vdd, 

A reregis tration picture Q with such a 
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reregis tration processing procedure is displayed when the 
voice recognition unit 31 has detected the presence of 
any duplicate expected value upon registration of the 
voice recognition table ITm. The selection picture P and 
the reregistration picture Q can be obtained by either 
manual input or voice input. Hereinafter an explanation 
will be given on the selection picture P with reference 
to Fig. 3 and also on the reregistration pictures Q1-Q5 
with reference to Figs. 4 to 8 . 

Fig. 3 is an image diagram illustrating a display 
example of the selection picture P. It is premised here 
that an MD player, a CD player and a car navigator are 
connected. As shown in Fig. 3, "Warning!" is displayed in 
an upper portion of the selection picture P on the 
display screen 41. And there is displayed, under 
"Warning!", "Plural sources are probable for "Play". 
Which do you select?". Further, there are displayed "CD", 
"MD" and "Cancel" in lower portions of the screen 41. 
These "CD", "MD" and "Cancel" are displayed as commands 
to be selected by the operator, and any of such commands 
can be selected through voice recognition or by 
manipulation of the decision button 43 and the cross 
button 46. The background of any selected one is reversed 
in display. 
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Figs. 4 to 8 are image diagrams illustrating 
display examples of reregistration pictures Ql to Q5 
respectively. As shown in Fig. 4, "Warning!" is displayed 
in an upper portion of the reregistration picture Ql on 
the display screen 41, And there is displayed, under 
"Warningl", "Same word has been detected in plural 
devices." Further, "See detail" and "Cancel" are 
displayed as commands thereunder. Such "See detail" and 
"Cancel" can be selected through voice recognition or by 
manipulation of the decision button 43 and the cross 
button 46. The background of any selected one is reversed 
in display. 

The reregistration picture Q2 shown in Fig. 5 is 
displayed on the display screen 41 in response to 
selection of "See detail" in the reregistration picture 
Ql, "MENU" and "Return" are displayed as commands 
respectively in an upper left portion and an upper right 
portion of the reregistration picture Q2 . And under 
"MENU", there are shown "CD", "HD" and "MD" as commands 
in this order downward. These indicate that some 
duplicate words are present in "CD", "HD" and "MD". Here, 
HD denotes a hard disk (not shown) in the car navigator. 

When "MD" for example is selected out of "CD", "HD" 
and "MD" displayed as commands and its background is 
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reversed, then information relative to "MD" is displayed 
on the right as, for example, "Stop", "Skip" and "Play" 
in this order downward. These "Stop", "Skip" and "Play" 
signify, in regard of "MD", to be duplicate with other 
devices ("CD" and "HD"). 

The reregistration picture Q3 shown in Fig. 6 is 
displayed in response to selection of the word to be 
reregistered in the registration picture Q2 . "MENU" is 
displayed as a command in an upper left portion of the 
reregistration picture Q3 . And in the vicinity of the 
picture center, there is displayed an instruction which 
goes "Enter word to be reregistered. Or enter cancel in 
case of cancel." In this stage, the content of the 
displayed instruction may be vocally announced, in 
addition to such display, by reading or the like through 
voice synthesis . 

The reregistration picture Q4 shown in Fig. 7 is 
displayed in response to a voice command which inputs the 
word to be reregistered in the reregistration picture Q3 . 
"MENU" is displayed as a command in an upper left portion. 
And in the vicinity of the picture center, there is 
displayed a message which signifies completion of the 
reregistration after "MD Play" for example is inputted in 
the reregistration picture Q3 , i.e., ""MD Play" has been 
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registered instead of "Play" of MD . " In this stage, the 
displayed processing result may be vocally announced, in 
addition to such display, by reading or the like through 
voice synthesis. 

The reregistration picture Q5 shown in Fig. 8 is 
displayed when there is any other word necessary to be 
reregistered after display of the reregistration picture 
Q4. In the reregistration picture Q7 thus displayed, for 
example the command "Play" completed already for 
reregistration is excluded. Since merely those not 
reregistered yet are displayed in this manner, the 
operator is enabled subsequently to select desired words 
for sequential registration out of the entire displayed 
words and to reregister the selected words. 

Next, an explanation will be given on a voice 
recognition control method as a preferred embodiment of 
the present invention. Here, the explanation will be made 
separately for one case of single connection where a 
single electronic device is connected and for another 
case of multiple connection where multiple electronic 
devices are connected. 

a. Voice recognition control in single connection 

Fig. 9 is a block diagram showing an operation 
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example (single connection) of a voice recognition 
control system 100. It is premised here that an 
electronic device to be connected is an unregistered MD 
player 200 having a voice recognition table ITm, 

When the MD player 200 has been connected to an 
IEEE1394 bus 10 as shown in Fig. 9, a controller 32 
initializes the bus to thereby erase all the information 
relative to the connected configuration of the system. 
Then the controller 32 performs tree identification so 
that the connected configuration is identified to be 
handlable as a tree. Thereafter the controller 32 
performs self identification to set self node ID, thereby 
recognizing that the MD player 200 has been connected to 
the IEEE1394 bus 10. 

Subsequently, the MD player 200 thus recognized to 
have been connected executes an arbitration to the 
controller 32 for requesting a permission to transfer the 
voice recognition table ITm to a voice recognition unit 
31. Upon permission of such transfer by the cotroller 32 
in response to the arbitration, the MD player 200 
transfers the self voice recognition table ITm to the 
voice recognition unit 31. And then the voice recognition 
unit 31 registers the voice recognition table ITm thus 
transferred, whereby the MD player 2 00 newly connected is 
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registered in the voice recognition control system 100. 

When an operator (not shown) controls, through 
voice recognition, the MD player 200 connected to the 
voice recognition control system 100, the operator utters, 
for example, a voice command "Play". Then this voice 
command is received by a voice input unit 20. Thereafter 
the voice input unit 20 converts the input voice command 
into voice digital data Vdd and sends the same to a voice 
recognition unit 31 via the IEEE1394 bus 10. 

The voice recognition unit 31 having thus received 
the voice digital data Vdd executes a voice recognition 
process by comparing the voice digital data Vdd with the 
preregis tered voice recognition table ITm and, if the 
voice digital data Vdd ("Play") coincides with the 
expected value in the voice recognition table ITm, the 
voice recognition unit 31 converts the voice digital data 
Vdd ("Play") into voice text data TDm by use of the voice 
recognition table ITm, and then transfers the voice text 
data TDm to the controller 32 via the IEEE1394 bus 10. 

The controller 32 generates a control command COm 
to operate the MD player 200 in a "play" mode in 
accordance with the transferred voice text data TDm, and 
then transfers the control command COm to the MD player 
200. In response to this control command COm, the MD 
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player 200 performs its "play" operation in compliance 
with the voice command uttered from the operator. 

Thus, when the unregistered MD player 200 having a 
voice recognition table ITm has been connected to the 
IEEE1394 bus 10, the voice recognition unit 31 registers 
the voice recognition table ITm, so that the MD player 
200 not registered before can be recognized by the voice 
recognition unit 31, which is therefore enabled to 
realize a desired operation of the MD player 200 in 
response to the voice command. 

b. Voice recognition control in multiple connection 

Fig. 10 is a block diagram showing an operation 
example (multiple connection) of a voice recognition 
control system 100. It is premised here that an 
unregistered CD player 300 having a voice recognition 
table ITc and an unregistered car navigator 400 having a 
voice recognition table ITn are additionally connected to 
an IEEE1394 bus 10 to which an MD player 200 having a 
voice recognition table ITm is connected in advance. 

When the CD player 300 and the car navigator 400 
have additionally been connected to the IEEE1394 bus 10 
to which the MD player 200 is connected in advance as 
shown in Fig. 10, all the preceding connected 

23 



configuration is once erased entirely through 
initialization of the bus in a connection recognition 
process executed by a controller 32, Then the new 
connection of the MD player 200, the CD player 300 and 
the car navigator 400 is recognized by the controller 32. 
Thereafter the MD player 200, the CD player 300 and the 
car navigator 400 perform arbitration and then transfer 
the voice recognition table ITm of the MD player 200, the 
voice recognition table ITc of the CD player 300 and the 
voice recognition table ITn of the car navigator 400, 
respectively, to a voice recognition unit 31, 
Subsequently the voice recognition unit 31 registers the 
voice recognition tables ITm, ITc and ITn transferred 
thereto, hence registering the MD player 200, the CD 
player 300 and the car navigator 400 in the voice 
recognition control system 100. 

When the operator controls, through voice 
recognition, the MD player 200, the CD player 300 and the 
car navigator 400 connected to the voice recognition 
control system 100, first the operator utters, for 
example, a voice command "MD" indicative of the MD player 
200 in the case of playing an MD (not shown) loaded as a 
recording medium in the MD player 200. Then this voice 
command is received by a voice input unit 20. Thereafter 
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the voice input unit 2 0 converts the input voice command 
into voice digital data Vdd and sends the same to a voice 
recognition unit 31 via the IEEE1394 bus 10, 

The voice recognition unit 31 having thus received 
the voice digital data Vdd executes a voice recognition 
process by comparing the voice digital data Vdd with the 
preregistered voice recognition tables ITm, ITc and ITn. 
Since the voice recognition table ITm has, as an expected 
value, the voice digital data Vdd ("MD") indicating the 
name of the MD player 200, the voice recognition unit 31 
converts the voice digital data Vdd ("MD") into voice 
text data TDm ("MD") by use of the voice recognition 
table ITm, and then transfers the voice text data TDm to 
the controller 32 via the IEEE1394 bus 10. 

The controller 32 generates a device notice signal 
Hm in accordance with the voice text data TDm transferred 
thereto. Then the controller 32 sends this device notice 
signal Hm to the voice recognition unit 31, which is 
thereby notified to use the voice recognition table ITm 
of the MD player 200 for executing subsequent voice 
recognition. Thereafter, if the operator utters a voice 
command "Play" for example, this voice command is 
received by the voice input unit 20. Then the voice input 
unit 20 converts the received voice command into voice 
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digital data Vdd and outputs the same to the voice 
recognition unit 31 via the IEEE1394 bus 10. 

The voice recognition unit 31 having received the 
voice digital data Vdd executes a voice recognition 
process by comparing the voice digital data Vdd with the 
standby voice recognition table ITm. And if the voice 
digital data Vdd ("Play") coincides with the expected 
value in the voice recognition table ITm, the voice 
recognition unit 31 converts the voice digital data Vdd 
("Play") into voice text data TDm by use of the voice 
recognition table ITm, and then transfers the voice text 
data TDm to the controller 32 via the IEEE1394 bus 10. 

The controller 32 generates a control command COm 
to operate the MD player 200 in a "play" mode in 
accordance with the transferred voice text data TDm, and 
then transfers the control command COm to the MD player 
200. In response to this control command COm, the MD 
player 200 performs its "play" operation in compliance 
with the voice command uttered from the operator. 

Similarly, although not shown, a device notice 
signal He is outputted from the controller 32 in response 
to input of a voice command "CD", thereby placing the 
voice recognition table ITc of the CD player 300 in a 
standby state. And when a voice command "Play" is 
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inputted, the controller 32 generates a control command 
COc in accordance with voice text data TDc obtained by 
converting the voice digital data Vdd ("Play") by use of 
the voice recognition table ITc . And the CD player 300 
performs its "play" operation in compliance with the 
control command COc. 

Also similarly to the above, although not shown, a 
device notice signal Hn is outputted from the controller 
32 in response to input of a voice command "Car Navi", 
thereby placing the voice recognition table ITn of the 
car navigator 400 in a standby state. And when a voice 
command "Play" is inputted, the controller 32 generates a 
control command COn in accordance with voice text data 
TDn obtained by converting the voice digital data Vdd 
("Play") by use of the voice recognition table ITn. And 
the car navigator 400 performs its "play" operation in 
compliance with the control command COn . 

Thus, even in case such unregistered CD player 300 
and car navigator 400 have additionally been connected to 
the IEEE1394 bus 10 to which the MD player 200 is 
connected in advance, it is possible for the voice 
recognition unit 31 to automatically identify the voice 
recognition table ITm of the MD player 200, the voice 
recognition table ITc of the CD player 300 and the voice 
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recognition table ITn of the car navigator 400. Therefore, 
any of the MD player 200, the CD player 300 and the car 
navigator 400 can be operated in response to the 
operator's voice command. 

Suppose now that expected values are duplicate in a 
plurality of connected electronic devices, i.e., all the 
registered voice recognition tables ITm, ITc and ITn 
thereof have a voice command "Play" respectively as an 
expected value. Hereinafter an explanation will be given 
separately on each of the following cases with regard to 
voice non - recognition caused due to a failure in deciding 
which of the voice recognition tables is to be selected 
for conversion of the input voice when merely the voice 
"Play" has been inputted instead of the name of the 
electronic device to be used. 

(1) Processing by device selection 

Fig. 11 is a flowchart of a selection example 
(manual input) according to a selection processing 
procedure in the voice recognition control system 100, 
and Fig. 12 is a flowchart of another selection 
processing example (vocal input) according to a selection 
processing procedure in the control system 100. It is 
premised here that there are registered, in the voice 
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recognition unit 31, a voice recognition table ITm of the 
MD player 200, a voice recognition table ITc of the CD 
player 300 and a voice recognition table ITn of the car 
navigator 400 (Fig. 10) where a voice command "Play" is 
set as an expected value. 

First, an explanation will be given on device 
selection by manual input. When the operator utters, for 
example, "Play" as a voice command at step SI shown in 
Fig. 11, "Play" is vocally inputted to the voice input 
unit 20 (Fig. 10), and then the procedure advances to 
step S2. Subsequently at step S2, the voice recognition 
unit 31 performs its voice recognition by comparing the 
voice digital data Vdd obtained through conversion of the 
input voice command with each of the registered voice 
recognition tables ITm, ITc and ITn. Thereafter the 
procedure advances to step S3. 

At step S3, the voice recognition unit 31 detects 
whether any duplicate expected value is present or not in 
the voice recognition result (comparison result) relative 
to the voice digital data Vdd ("Play"). And if there is 
not any duplicate expected value, the procedure advances 
to step S6 to perform the "play" operation of the device, 
such as MD player 200 for example, where the voice 
command "Play" inputted at step SI is set as an expected 
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value, and thus the processing routine is completed. 
Meanwhile, in case any duplicate expected value has been 
detected at step S3, the procedure advances to step S4, 
where the selection picture P (Fig. 4) is displayed on 
the screen 41 (Fig. 10). 

Then the procedure advances to step S5, where the 
operator manipulates the decision button 43 and the cross 
button 46 out of the commands "CD", "MD" and "Cancel" 
displayed on the selection picture P, thereby selecting 
the command "MD" for example. Consequently, the voice 
recognition table ITm of the MD player 200 corresponding 
to "MD" and registered in the voice recognition unit 31 
is placed in standby so as to be used for subsequent 
voice recognition. Thereafter the procedure advances to 
step S6 to perform the "play" operation of the MD player 
200 selected at step S5, and thus the processing routine 
is completed . 

Next, an explanation will be given on device 
selection executed in response to voice input. When the 
operator utters, for example, "Play" as a voice command 
at step Tl shown in Fig. 12, "Play" is vocally inputted 
to the voice input unit 20, and then the procedure 
advances to step T2 . Subsequently at step T2 , the voice 
recognition unit 31 performs its voice recognition by 
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comparing the voice digital data Vdd obtained through 
conversion of the input voice with each of the registered 
voice recognition tables ITm, ITc and ITn, Thereafter the 
procedure advances to step T3 . 

At step T3 , the voice recognition unit 30 detects 
whether any duplicate expected value is present or not in 
the voice recognition result relative to the voice 
digital data Vdd ("Play"). And if there is not any 
duplicate expected value, the procedure advances to step 
T7 to execute the voice command, and thus the processing 
routine is completed. Meanwhile, in case any duplicate 
expected value has been detected at step T3 , the 
procedure advances to step T4 , where the selected picture 
P is displayed on the screen 41 and simultaneously the 
operator is notified, through voice synthesis, of the 
warning displayed on the selection picture P. 

Then the procedure advances to step T5 , where the 
operator selectively inputs a voice command "MD" for 
example out of the commands "CD", "MD" and "Cancel" 
displayed on the selected picture P, and the procedure 
advances to step T6 to perform voice recognition in 
compliance with the input voice command "MD" . Thereafter 
at step T7 , the voice recognition table ITm of the MD 
player 200 corresponding to the voice command "MD" 
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processed at step T6 and registered in the voice 
recognition unit 31 is placed in standby so as to be used 
for subsequent voice recognition. And the "play" 
operation of the MD player 200 is performed in response 
to the voice command inputted at step Tl, and thus the 
processing routine is completed. 

(2) Processing by reregistration 

Fig. 13 is a flowchart of a reregistration example 

(manual input) according to a reregistration processing 
procedure in the voice recognition control system 100, 
and Fig. 14 is a flowchart of another reregistration 
example (voice input) according to a reregistration 
processing procedure in the control system 100. It is 
premised here that there are connected, to the IEEE1394 
bus 10, the MD player 200 having a voice recognition 
table ITm, the CD player 300 having a voice recognition 
table ITc, and the car navigator 400 having a voice 
recognition table ITn shown respectively in Fig. 10 where 
a voice command "Play" is set as an expected value. 

First, an explanation will be given on 
reregistration by manual input. When the MD player 200 
having a voice recognition table ITm, the CD player 300 
having a voice recognition table ITc and the car 
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navigator 400 having a voice recognition table ITn have 
been connected to the IEEE1394 bus 10, the procedure 
advances to step Ul shown in Fig. 13. Such connection is 
recognized at step Ul by the voice recognition unit 31, 
and then the procedure advances to step U2 . 

Thereafter at step U2 , the MD player 200 transfers 
the voice recognition table ITm to the voice recognition 
unit 31, Similarly, the CD player 300 transfers the voice 
recognition table ITc to the voice recognition unit 31, 
and the car navigator 400 transfers the voice recognition 
table ITn thereto. Then the voice recognition unit 31 
registers such transferred voice recognition tables ITm, 
ITc and ITn. At step U3 , a detection is made as to 
whether any duplicate expected value is present or not 
with regard to the same voice (voice digital data Vdd) in 
the voice recognition tables ITm, ITc and ITn registered 
in the voice recognition unit 31, And if there is not any 
duplicate expected value, the processing routine is 
completed. Meanwhile, if there is any duplicate expected 
value at step U3 , the procedure advances to step U4 , 
where the reregistration picture Ql (Fig. 4) is displayed 
on the screen 41 . 

At step U4 , "See detail" for example displayed as a 
command on the reregistration picture Ql is selected by 
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manipulating the decision button 43 and the cross button 
46, and then the procedure advances to step U5 . 
Subsequently at step U5, the reregistration picture Ql is 
changed to the next reregistration picture Q2 (Fig, 5) 
where the duplicate word (expected value) is displayed. 
When the duplicate word "Play" for example is to be 
changed to another word, the operator manipulates the 
decision button 43 and the cross button 46 to select 
"Play", and the procedure advances to step U6 . 

Then at step U6, the reregistration picture Q2 is 
changed to the next reregistration picture Q3 (Fig. 6), 
where a guide for reregistration of the duplicate 
expected value is displayed, and simultaneously the 
operator is notified, through voice synthesis, of the 
guide thus displayed. Thereafter the procedure advances 
to step U7 , where the operator vocally inputs "MD play" 
for example as a new command. Then the procedure advances 
to step U8, where the input command "MD play" is vocally 
recognized, so that "MD play" is newly reregistered in 
place of "Play". 

Subsequently the procedure advances to step U9 , 
where the reregistration picture Q3 is changed to the 
next reregistration picture Q4 (Fig. 7) which displays 
completion of the reregistration, and simultaneously the 
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operator is notified, through voice synthesis, of such 
displayed completion of the reregis tration . Thereafter 
the procedure returns to step U3 again to detect whether 
there is any duplicate expected value or not. And if the 
result of this detection signifies that there is not any 
duplicate expected value, the procedure is completed. 
Meanwhile, if the result obtained at step U3 signifies 
that any duplicate expected value is present, the 
procedure advances to step U4 to display the next 
reregistration picture Q5 (Fig. 8) . In this picture Q5, 
there are displayed some duplicate expected values not 
reregistered yet. As new commands are reregistered 
successively as described for the duplicate expected 
values, none of the duplicate expected values comes to be 
detected finally at step U3 , whereby the procedure is 
brought to its end. 

Next, an explanation will be given on 
reregistration by voice input. At step Wl shown in Fig. 
14, the connection is recognized in the same manner as at 
step Ul in Fig. 13. And at step W2 , the voice recognition 
tables ITm, ITc and ITn are transferred and registered in 
the same manner as at step U2 in Fig. 13. Then a 
detection is made at step W3 as to whether any duplicate 
expected value is present or not with regard to the same 
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voice (voice digital data Vdd) in the voice recognition 
tables ITm, ITc and ITn registered in the voice 
recognition unit 31. And if the result of this detection 
signifies that there is not any duplicate expected value, 
the procedure is brought to an end. Meanwhile, if the 
result obtained at step W3 signifies that there is any 
duplicate expected value, the procedure advances to step 
W4, where the reregistration picture Ql (Fig. 4) is 
displayed on the screen 41. 

At step W4, "See detail" displayed on the 
reregistration picture Ql is vocally inputted as a voice 
command. And then the procedure advances to step W5 , 
where the reregistration picture Ql is changed to the 
next reregistration picture Q2 (Fig. 5) in which the 
duplicate word {expected value) is displayed. When the 
duplicate word "Play" for example is to be changed to 
another word, the operator vocally inputs a voice command 
"Play", which is thereby processed through voice 
recognition, and "Play" is selected as the word to be 
changed . 

Then at step W6 , the reregistration picture Q2 is 
changed to the next reregistration picture Q3 (Fig. 6) , 
where a guide for reregistration of the duplicate 
expected value is displayed, and simultaneously the 
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operator is notified, through voice synthesis, of the 
guide thus displayed. Thereafter the procedure advances 
to step W7, where the operator vocally inputs "MD play" 
for example as a new command. Then the procedure advances 
to step W8, where the input command "MD play" is vocally 
recognized, so that "MD play" is newly reregistered in 
place of "Play" . 

Subsequently the procedure advances to step W9 , 
where the reregis tration picture Q3 is changed to the 
next reregi s tration picture Q4 (Fig, 7) which displays 
completion of the reregistration, and simultaneously the 
operator is notified, through voice synthesis, of such 
displayed completion of the reregis tration , Thereafter 
the procedure returns to step W3 again to detect whether 
there is any duplicate expected value or not. And if the 
result of this detection signifies that there is not any 
duplicate expected value, the processing routine is 
completed. Meanwhile, if the result obtained at step W3 
signifies that any duplicate expected value is present, 
the procedure advances to step W4 to display the next 
reregistration picture Q5 (Fig. 8) . In this picture Q5, 
there are displayed some duplicate expected values not 
reregistered yet. Since new commands are reregistered 
successively as described for the duplicate expected 
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values, finally none of the duplicate expected values 
comes to be detected at step W3 , whereby the procedure is 
brought to its end . 

Consequently, even if non - recognition of the voice 
is caused due to the presence of any duplicate expected 
value, this occurrence is solvable with facility by 
selection of the device, and the voice recognition 
accuracy can be enhanced by reregis tration of the 
expected value. 

Thus, according to the voice recognition control 
system 100 and the voice recognition control method 
described as preferred embodiments of the present 
invention, when the MD player 200 having a voice 
recognition table ITm has been connected to the IEEE1394 
bus 10, the controller 32 recognizes such connection of 
the MD player 200, and then the voice recognition unit 31 
registers the voice recognition table ITm transferred 
thereto. Subsequently the voice input unit 20 converts 
the input operator's voice command into voice digital 
data Vdd. Thereafter the voice recognition unit 31 
compares the voice digital data Vdd with the expected 
value in the registered voice recognition table ITm to 
thereby execute voice recognition, and further converts 
the digital data Vdd into voice text data TDm by use of 
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the voice recognition table ITm. And the controller 32 
transfers, to the MD player 200, a control command COm 
which serves to execute the operation complying with the 
voice command on the basis of the voice text data TDm, 
hence operating, by the voice command, even the 
unregistered MD player 200 having the voice recognition 
table ITm. 

Even in case the unregistered CD player 300 and car 
navigator 400 have additionally been connected to the 
IEEE1394 bus 10 to which the MD player 200 is connected 
previously, the voice recognition unit 31 registers the 
voice recognition tables ITc and ITn to thereby perform 
the operation of the MD player 200, the CD player 300 and 
the car navigator 400 in response to the voice command. 

Therefore, it becomes possible to operate, through 
voice recognition, the entire electronic devices adapted 
for voice recognition. In addition, preparing for 
occurrence of voice non- recognition due to the presence 
of some duplicate expected value relative to the voice 
command, this invention is furnished with a selection 
processing procedure for guiding the operator to deal 
with such voice non- recognition by selecting the device 
to be used either manually or by voice input, and also 
with a reregistration processing procedure for guiding 
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the opeirator to detect such, duplication at the time of 
connection of the device and to register a new word in 
place of the duplicate expected value, hence enhancing 
both the accuracy and operability in voice recognition 
and further enabling the operator to customize the voice 
recognition control system by himself . 



present invention, as described hereinabove, a voice 
input means is provided to compare an input operator's 
voice with a voice recognition table registered upon 
connection of an electronic device, and a control means 
is provided to control the input/output of the electronic 



device in accordance with the result of such comparison. 



recognizable unregistered electronic device has been 
connected, it is possible to operate the electronic 
device through recognition of the voice. 



present invention, there are executed the steps of 
supplying, to each electronic device, a voice recognition 
table where an operator's voice is stored in advance as 
an expected value, then registering the voice recognition 
table of the electronic device in a control section when 
any unregistered electronic device supplied with the 



In the voice recognition control system 



of the 




According to this structure, even when any voice- 



In the voice recognition control method of the 
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voice recognition table has been connected to a bus, 
subsequently, upon recognition of the operator's voice, 
comparing the operator's voice with the voice recognition 
table of the electronic device registered in the control 
section, and controlling the input/output of the 
electronic device in accordance with the result of 
comparing the operator's voice with the voice recognition 
table . 

Therefore, voice recognition can be applied to the 
entirety of voice - recognizable electronic devices. 

The present invention is exactly adapted for use in 
a voice recognition control system or the like which 
performs control of automobile electronic devices by 
voice input . 
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WHAT IS CLAIMED IS: 

1. A voice recognition control system for 
controlling input/output of an electronic device having a 
prerecorded voice recognition table where an operator's 
voice is stored in advance as an expected value, said 
system comprising : 

a voice input means for inputting the operator's 
voice; and 

a control means for controlling the input/output of 
said electronic device through recognition of the 
operator's voice inputted by said voice input means; 

wherein, when any unregistered electronic device 
has been connected to said control means, said control 
means registers a voice recognition table provided from 
said electronic device, and when the operator's voice has 
been inputted by said voice input means, said control 
means compares the operator's voice with the voice 
recognition table of the preregistered electronic device, 
and then controls the input/output of said electronic 
device in accordance with the result of comparing the 
operator's voice with the voice recognition table. 

2. A voice recognition control system according to 
claim 1 and comprising the voice input means and the 
control means, wherein said control means has a voice 
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recognition unit for registering the voice recognition 
table of said electronic device and recognizing the 
operator's voice through comparison of the voice 
recognition table with the voice inputted by said input 
means, said control means further having a controller to 
control the input/output of said electronic device in 
accordance with the result of the comparison executed by 
said voice recognition unit. 

3. A voice recognition control system according to 
claim 2 and comprising the voice input means, the voice 
recognition unit and the controller, wherein said voice 
recognition unit recognizes the voice by comparing the 
voice recognition table of the registered electronic 
device with the input operator's voice, and when the 
operator's voice is coincident with the expected value in 
the voice recognition table, said voice recognition unit 
converts the operator's voice into voice text data by the 
use of said voice recognition table and then transfers 
the voice text data to said controller. 

4. A voice recognition control system according to 
claim 3 and comprising the voice input means, the voice 
recognition unit and the controller, wherein, when the 
operator's voice inputted by said voice input means has 
been recognized to indicate the operation of said 
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electronic device, said controller controls the 
input/output of said electronic device in accordance with 
the voice text data transferred from said voice 
recognition unit and indicating the operation of said 
electronic device . 

5. A voice recognition control system according to 
claim 3 and comprising the voice input means, the voice 
recognition unit and the controller, wherein, when the 
operator's voice inputted by said voice input means has 
been recognized to indicate the predetermined name of 
said electronic device, said controller receives the 
voice text data transferred from said voice recognition 
unit and indicating the name of said electronic device, 
and instructs said voice recognition unit to use the 
voice recognition table of said electronic device for 
execution of subsequent voice recognition. 

6. A voice recognition control system according to 
claim 3 and comprising the voice input means, the voice 
recognition unit and the controller, wherein said voice 
input means, voice recognition unit and controller are 
connected mutually via a communication line, and the 
operator's voice inputted by said voice input means and 
the voice text data are both transmitted to said 
communication line , 
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7. A voice recognition control method employed in 
a voice recognition control system for recognizing an 
operator's voice and controlling inputs/outputs of 
various electronic devices from a control section, said 
method comprising the steps of: 

supplying, to each of said electronic devices, a 
voice recognition table where the operator's voice is 
stored in advance as an expected value; 

registering the voice recognition table of the 
relevant electronic device in said control section when 
any unregistered electronic device having said voice 
recognition table has been connected to said control 
section ; 

comparing, upon input of the operator's voice, the 
operator's voice with the voice recognition table of the 
electronic device registered in said control section; and 

controlling the input/output of said electronic 
device in accordance with the result of comparing the 
operator's voice with the voice recognition table. 

8. A voice recognition control method according to 
claim 7, characterized by: upon recognition of the 
operator's voice, detecting whether any duplicate 
expected values are present or not with regard to the 
same voice in a plurality of the voice recognition tables 
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registered in said control section, and upon detection of 
any duplicate expected values, notifying the operator of 
such detection of the duplicate expected values, and 
further notifying the operator of a selection procedure 
for processing the duplication of the expected values, 

9. A voice recognition control method according to 
claim 8, wherein said selection procedure is displayed as 
a guide for enabling the operator to select a 
predetermined one of the duplicate expected values. 

10- A voice recognition control method according 
to claim 7, characterized by: upon registration of the 
voice recognition tables of the plural electronic devices 
connected to said control section, detecting whether any 
duplicate expected values are present or not with regard 
to the same voice in the plural voice recognition tables 
registered in said control section, and upon detection of 
any duplicate expected values, notifying the operator of 
such detection of the duplicate expected values, and 
further notifying the operator of a reregis tration 
procedure for processing the duplication of the expected 
values . 

11. A voice recognition control method according 
to claim 10, wherein said reregis tration procedure is 
displayed as a guide for enabling the operator to 



reregister the duplicate expected value as another voice. 
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ABSTRACT OF THE DISCLOSURE 
A voice recognition control system capable of 
realizing control of entire voice - recognizable electronic 
devices through voice recognition. This control system 
includes a voice input unit for inputting an operator's 
voice^ a voice recognition unit and a controller 
constituting a control means which recognizes the 
operator's voice obtained from the voice input unit and 
controls input/output of an MD player having a voice 
recognition table where the operator's voice is stored in 
advance as an expected value. When an unregistered MD 
player has been connected first, the voice recognition 
unit registers the voice recognition table provided from 
the MD player. And upon input of the operator's voice by 
the voice input unit, the control means compares the 
operator's voice with the preregis tered voice recognition 
table, and then the controller controls the input/output 
of the MD player in accordance with the result of 
comparing the operator's voice with the voice recognition 
table . 
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DECLARATION FOR PATENT APPLICATION (JOINT OR SOLE) 



(Under 37 CFR § 1.63; with Power of Attorney) 

FROMMER LAWRENCE & HAUG LLP flh File No. 450100-02617 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention ENTITLED: 

VOICE RECOGNITION CONTROL SYSTEM AND VOICE RECOGNITION CONTROL METHOD 

the specification of which 

X is attached hereto. 

was filed on as Application Serial No. , 

with amendment (s) through (if applicable, give dates). 

I hereby state that I have reviewed and understand the contents of the above- identi fied specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign appl icat ion(s) 
for patent or inventor's certificate listed below and have also identified below any foreign application for patent or 
inventor's certificate having a filing date before that of the application on which priority is claimed: 

Prior Foreign Appllcation(s) [list additional applications on separate page]: Priority Claimed: 
Number: Country: Filed (Day/Month/Year): Yes No 

11-212556 Japan 27 July 1999 X 



I hereby claim the benefit under Title 35, United States Code, § 120 of any United States appl icationCs) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
States application in the manner provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the 
duty to disclose to the United States Patent and Trademark Office all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56, which became available between the filing 
date of the prior application and the national or PCT international filing date of this application: 
Prior U.S. Application(s) [list additional applications on separate page]: 

Appln. Ser. Number: Filed (Day/Month/Year): Status (patented, pending, abandoned): 



I hereby appoint WILLIAM S. FROMMER , Registration No. 25,506 , and DENNIS M. SMID . Registration No. 34,930 
or their duly appointed associate, my attorneys, with full power of substitution and revocation, to prosecute this 
application, to make alterations and amendments therein, to file continuation and divisional applications thereof, to 
receive the Patent, and to transact all business in the Patent and Trademark Office and in the Courts in connection 
therewith, and specify that all communications about the application are to be directed to the following correspondence 
address: 

WILLIAM S. FROMMER Esq. Direct all telephone calls to: 

c/o FROMMER LAWRENCE & HAUG LLP (212) 588-0800 

745 Fifth Avenue to the attention of: 

New York, New York 10151 WILLIAM S. FROMMER 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

INVENTOR(S): 

Signature: Date: 

Full name of sole or first inventor: Yoshio MIYAZAKI 

Residence: Kanagawa, Japan 

Citizenship: Japan 



Signature: 

Full name of 2nd Joint inventor (if any): 

Residence: 

Citizenship: 



Date: 



Tamiya TANAKA 
Kanagawa, Japan 
Japan 



Signature: 

Full name of 3rd Joint inventor (if any): 

Residence: 

Ci ti zenship: 



Date: 



Shizue MURAYAMA 
Kanagawa, Japan 
Japan 



[Similarly list additional inventors on separate page] 

Post Office Address (es) of inventor(s): Sony Corporation 

[if all inventors have the same post office address] 7-35 Ki tashinagawa 6-chome 

Shinagawa-Ku, Tokyo 141, Japan 

Note: In order to qualify for reduced fees available to Small Entities, each inventor and any other individual or entity 
having rights to the invention must also sign an appropriate separate "Verified Statement (Declaration) Claiming [or 
Supporting a Claim by Another for] Smalt Entity Status" form [e.g. for Independent Inventor, Small Business Concern, 
Nonprofit Organization, individual Won- Inventor] . 



Note: A post office address must be provided for each inventor. 
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ADDITIONAL INVENTORS 



FLH File No. 450100-02617 



Signature: 

FuU name of 4th joint inventor (if any): 

Residence: 

Citizenship: 



Date: 



Kazuhisa SEITA 
<anagawa, Japan 
Japan 



Signature: 

FuU name of 5th joint inventor (if any): 

Residence: 

Citizenship: 



Date: 



Kenji KANEKO 
Saitama, Japan 
Japan 
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